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Five triterpenoidal saponins 1 - 5 have been isolated
from the roots of the plant. Saponins 4 and 5 are novel
compounds identified as 313, 1613, 23, 28-tetrahydro-
xy-olean-l l , 13( 18)-diene-3-0-I3-o-glucopyranosyl-
( 1~ 2)- ~- o-glucopyranosy 1-(1~6)- [13-n-glucopyra-
nosyl-(1~2)]-I3-o-glucopyranoside and jl3, 23, 28-
trihydroxyolean-Ll , l3( 18)-diene-3-0-I3-o- glucopy-
ranosyl-( 1~2)-~-D-gluco-pyranosyl- (1~6)-[~-D-glucopyra-
nosyl-( 1~2)]-~-D-gluco-pyranoside.
Saikosaponins are considered to be the major
pharmacological active components in Bupleurum
species (Umbelliferaej."" Corchonis acutangulus
(Tiliaceae)" and Polycarpone loeflingiae
(Caryophyllaceae)", Besides their haemolytic
effect" which is generally known from
monodesmosidic saponins, some of them exhibit
antiviral 7, cytotoxic', anti -inflammatory",
antihepatotoxic" and plasma-cholesterol lowering
activities 10. The present paper deals with the
isolation of saponins Q and K whose structures
have been elucidated by spectral analyses.
Results and Discussion
Five triterpenoidal saponins 1-5 have been isolated
from the roots of Bupleurum subovatum species of
the plant of which saponins 4 and 5 were found to
be novel.
Compounds 1-3 The DC NMR spectral signals
of compounds 1-3 were found to be identical [co-
TLC on silica gel, CHCh-MeOH-H20, (7:1:0.1)
and (8:2:0.2)] with those of the known compounds,
prosaikogenin AI, saikosaponin b, and
saikosaponin Nil respectively.
Compound 4 (Saikosaponin Q). White




Burchard and Molisch reactions. t IH N1f.R
spectrum indicated the presence 0 ix angular
Imethyl groups at 80.79, 0.84, 0.91, q.9 , 1.03 and
1.07 characteristic of oleanane Sai osaponi t
Strong UV absorptions at 242, 25q nd 260F,f
suggested the compound to have a Het ro annul.k
diene at C-ll and C13(18). This~~w.pported by
IR absorption at 1642cm-l. I.•.,'""'~i~1spec tin
showed signals at 86.41 (IH, dd, J=1O.5Hz) an~
5.68 (lH, d, J=10.5 Hz) and 13C NMR spectrum
I
exhibited signals at 8136.5, 132.9, 12'7.2 and 12 .5.
On TLC acid hydrolysis'", 4 yielded an aglyc nle
which was identical with an authJntic sample,
saikogenin AD [olean-l l , 13(18)-d'!ef\e-3J3, 1 p,
23, 28-tetrol]. The resulting sugar wa ~identifie as
glucose. I
The significant downfield shift of e C-3 an C-
23 (9.1ppm) of 4 when compared with those of
saikogenin AD which showed an u field shift
(2.8ppm) permitted the shifts in 4 to e consider~d
as those of glycosidation and the sugar moiety as,
therefore, found to be linked to saiko~e in A via <c-
3 hydroxyl group. This fact was supperted by the
analysis of DC NMR spectrum dad or 4. Pre
genin signals of 4 coincided with tho e of saponins
1-3. I
Four anomeric carbon signals and! f ur sets 0lf
anomeric proton signals were observ~d at 810 .7,
105.9, 103.7 and 103.2 (Jc,;=155.1, 11~1.2' 156.\
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~ntl 163.1··J) and 5.41 (lH, d, J=7.7 Hz), 5.25
~
,d, J=7. Hz), 5.18 (lH, d, J=7.7 Hz) and 5.13
1 , d, it- .8 Hz). The FAB-Mass spectrum
s wed th ~olecular ion at m/z 1159 [(M+K)t,
~1~3 [M+Nat, 1121 [M+1t and fragment ions at
rhJ~819 [ -l62-162+Nat, 493 [M-162 x 4 H20 +
~ . The results indicated that 4 wae a
tetraglucoside of saikogenin A and a ~ anomeric
configuration for each of the glucose moieties was
determined. ID- and 2D-dimensional NMR
techniques ('H NMR, l3C NMR, DEPT, COSY,
HETCOR and TOCSy) permitted assignments of
all IH and 13C signals of sugars. HMBC
experiments showed correlation of the H-I of
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glucose A, B, C, and D with C-2, C-2 and C-6 of
glucose B, C, D and C-3 of the genin respectively
(Table I). These results provided an unambiguous
information about the positions of the glycosidic
linkage and also the glucoses linked together at C-
2, C-6 and the sugar chain bound to C-3 of the
. Th \3Csapogemn. e NMR spectral data of the sugar
moiety indicated the D-configuration of the Extraction and Isolation
glucoses. Consequently the structure of saponin Root~ of .s. subovatum were co~ected from the
4was determined as 313,1613, 23, 28- mountam SIde of Obudu in Cross River State,
tetrahydroxyolean-II,13(18)-diene-3-0-I3-D-gluco- Nigeria in Jan. 1997. The plant was authenti ated
pyranosyl- (I ~2)-I3-D-glucopyranosyl (I ~6)-[13- by Dr John, Botany Division, wartment, of
D-glucopyranosyl (1~2)]-I3-D-glucopyranoside Biological Sciences~ University of <j:aabar, C l~bar
and was named Saikosaponin Q. and a voucher specimen documenting its coll ction
Compound 5 (Saikosaponin K). White powder, is deposited in the Herbarium of the niversity of
m.p. 221-23°. It showed similar chemical and Calabar.
spectral characteristics to that of compound 4 except The oven dried powdered roots~f he plant (8.0
the melting point. I3CNMR spectrum of 5 showed kg) were extracted with 60% E OH con ining
a signal at 024.3 (C-16) indicating the absence of pyridine at room temperature. e concen ated
OH group. extract was diluted with water. Il'he aq eous
Hydrolysis of 5 followed by acetylation of the solution was defatted with petrol and then subjeyted
aglycone confirmed the aglycone of 5 to have three to column chromatography on acro-po~ous
OH groups. The l3C NMR spectral data of ring D polymer resin - DIOI eluting with ter and ~O%
carbons of 5 differed from those of 4 only at C-16 MeOH. The 8?% MeOH eluate wa c ncentra e~ to
due to the absence ofOH group at C-16. The FAB- dryness affording 8.5g of crude sa nino The cx;ude
Mass spectrum of 5 showed the molecular ion at sapomn was column chromatographe using silica
mlz 1143 [M + xr, 1127 [M + Nat, 1105 [M+1t gel G and eluted with CHCh-MeO (1:0 to 1:~) to
and fragment ions at mlz 803 [M-162-162 + Nat yield fractions 1-7.
477 [M-162 x 4-H
2
0 + Kt. The results also Fraction 4 was subjected to repeated c lumn
indicated that 5 was a tetraglucoside of Saikogenin chromatography on silica gel G an eluted with
A and a 13-configuration for each of the glucose CHCh-[MeOH-Me2CO (1:1»] (1:0 ~ 0:1) land
moieties was determined. 1D and 2D NMR CHCh-MeOH-H20 (7:1:0.1) respe~ti ely to afford
tec¥iques p~;mitt~d unambiguous assignments of the saponin fracti~n which was pUln.Ied in seph~~ex
all Hand C SIgnals of the sugars. HMBC LH-20 .column USIngMeOH as mo I phase to give
experiments showed the correlation of the H-1 of a fraction that was further separa e on a RP-18
glucose A, B, C and D with C-2, C-2 and C-6 of column with MeOH-H20 (4:1) to yield pure 1
glucose B, C, D and C-3 of the genin respectively (60mg). Fraction 5 was further separated by silica
(Table I). All other details agreed well with those gel column chromatography [CHCh- eOH
of4. (1:0~0:1)] to yield three fractions. The first was
Compou~d 5 was structurally determined as 313, chromatographed by preparative~il1ca gel TLC
23, 28-tnhydroxyolean-11,13(18)-diene-3-0-I3-D- [CHCh-MeOH-H.z0 (100:2:1.2)] a d ephade ~H-
glucopyranosyl- (1~2)-I3-D-glucopyranosyl-(1~6)- 20 (MeOH). to g~v~ 2 (100mg). e third fr tion
[I3-D-glucopyranosyl-(1 ~2)-13- D-glucopyranoside was trea.ted In a similar way to a~fo d (3Omg).
and was named Saikosaponin K. Fraction 7 was first subjec e to c lumn
chromatography on silica gel HCh-MeOH
(5:1~0:1)], then on Sephadex LHbo (MeOlf) and
RP-18 [MeOH-H20 (4:1)] to gi e 4(45mg) and
5(50mg) as pure products.
Compound 5: Powder, mp 221 2~0, 'H :
00.79,0.84,0.91,0.97, 1.03, 1.07 3m each s ¥e x
6), 02.05, 2.10 (acety1ated ag1yco e) and 2. 81 (3H
260 spectrometer. IH and I3C spec a of
compounds 1-3 were recorded on a VXR at 300
MHz and all the NMR spectra 0 4 and 5 Iere
recorded with a Bruker AM-500 i strume t in
pyridine-de FAB-Mass spectra we ecorde on a
VAB-HS (VG) instrument.
Experimental Section
Mps were determined with an X, micro melting
point apparatus and are uncorrected. IR spectra
were recorded in a KBr pellet on a Perkin-Elmer
983G spectrometer; UV spectra on a Schmadzu UV
each, s, 3 x OAc), 3.48 (dd, J2eq,3ax.=4.7Hz, J2ax,3ax = 5 4 Mahato S B, Pal B C & Sarkar S K, Phytochemistry,n.z Hz, 3); [4.05(d,J23a,23b = l1.2Hz, H-23a; 27,1988,1433.
4. 4(d,J23,23 = II.2Hz, H-23b)); [3.95(d,J28a,28b= 6 5 Bhandari SPS, Agrawal P K & Garg H S,
1 3H ·h 128) 4 16 (d T Phytochemistry, 29, 1990, 3889.. z, ri- a;. ,v28a,28b= 11.3Hz, H-
28b)),5.68 (Ill, d, J=10.5 Hz, H-ll), 6.41 (IH, dd, 7 6 Abe H, Sakagushi M, Konishi H, Tani T & Arichi S,
Planta, Med, 34,1978,160.
J=l O.5Hz, l12), anomeric proton signals of su~ars. 8 7 RaO G A, Sinsheimer J E & Cochran K W, J Pharm
For \3C and 2D NMR data (see Table I). Sci, 1974,63.
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